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I. INTRODUCTION 

 SCOPE OF WORK 

The purpose of this report is to provide information relative to drainage relief requested by a 
landowner of Drainage District No. 72, Kossuth County, Iowa (DD72).  The Board of 
Supervisors, acting as trustees, appointed Kent L. Rode, P.E., Bolton & Menk, Inc. to complete 
the necessary preliminary survey, study, and engineering report. 

This report addresses landowner requests for facility improvements associated with the West 
Main Tile of DD72. This report examines the conditions that would be necessary to improve 
the facility to the modern drainage capacity standard.  A copy of the drainage petition is 
attached with this report in Appendix A. 

 LOCATION & DISTRICT FACILITIES 

The watershed of DD72 lies within Kossuth Counties located generally West of the city of Burt. 
The watershed of DD72 is located in Sections 20, 21, 22, 26, 27, 28, 33, 34 and 35 of Burt 
Township (T-97-N, R-29-W) in Kossuth County. 

The primary facilities of Drainage Districts No. 72 consist of a West Main Tile, an East Main 
Tile and Twenty-Two (22) Tile Laterals. The West Main Tile and East Main Tile outlet into any 
unnamed creek in the SE ¼ of the SW ¼ of Section 34 Burt Township. This unnamed creek 
flows south into the Black Cat Creek.  Upstream from its outlet, the West Main Tile continues 
northwest for approximately 23,000 ft and ends after crossing underneath 90th Ave. It 
primarily serves the south and west portions of DD72. The East Main Tile outlets in the SE ¼ 
of the SW ¼ of Section 34, Burt Township. The East Main continues in a north to northeast 
direction for approximately 12,150 ft. It ends in the SW ¼ of the NW ¼ of Section 26 Burt 
Township and primarily serves the north and east portions of DD72. 

 HISTORY SUMMARY 

Bolton & Menk conducted an investigation based on records found at the Kossuth County 
Courthouse. This information was gathered in order to better understand the drainage 
district’s history. A summary of events based on these records is as follows: 

 

May 28, 1912 Petition to Establish district filed with the Kossuth Count Auditor 

June 5, 1912 Engineer appointed to oversee establishment of district 

August 29, 1912 Engineer Files Preliminary Engineer’s Report 

October 15, 1912 Resolution to Establish DD72 and Dividing Improvement into 
Sections 

November 15, 1912 Engineer Files Supplementary Engineer’s Report 

January 23, 1913 Resolution Approving Engineer’s Supplementary Recommendations 
and Establishing Improvement 

April 7, 1913 Commissioners’ Report of Benefits Filed 

June 5, 1913 Resolution Confirming Assessment of Benefits 

October 13, 1914 Resolution Accepting Completed Work 
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February 25, 1966 Engineering Report by Kruse Engineering to replace lower 30” tile 
section with an open ditch 

August 23, 1966 Proposal from Fagre Construction to construct the proposed open 
ditch 

June 24, 1988 Engineers Report Filed for Tile Repairs on Lateral 7 

April 14, 2020 Requested for Voluntary Annexation Approved by Trustees 

September 21, 2021 Informational Meeting 

II. INVESTIGATION 

 SURVEY & INVESTIGATION 

A field review and preliminary survey were performed for the West Main Tile of DD72 in the 
Summer of 2021.  Additional meetings were held with the petitioner and an informational 
meeting with the landowners of the district was held on September 21, 2021.  At these 
meetings, the potential options to improve the West Main Tile system were discussed along 
with the overall popularity of such options.  Additionally, due to concerns of potentially 
converting wetlands, a wetland determination request letter was sent to all landowners 
within DD72.   

 CAPACITY ANALYSIS 

The standard design method for sub-surface tile drains utilizes drainage coefficients. The 
drainage coefficient is the rate at which water can be removed and is expressed as the 
equivalent depth of water covering the design area that can be removed in 24 hours. 

Based on the existing profiles of the West Main Tile, the capacity of the facilities could be 
calculated. By today’s standards, the West Main Tile Facilities of DD72 would be undersized.  
The majority of the West Main Tile’s capacity is at or below 0.15” per day, or 30% of the 
modern drainage coefficient standard. The standard drainage coefficient at the time of 
construction would have been between 1/8” and ¼” per day, however today’s drainage 
standard is ½” per day with good surface drainage and up to 1” per day for depressional areas. 

Additionally, because the theoretical drainage coefficient is calculated using the size, grade, 
and drainage area, the actual capacity of the tile systems could be considerably less due to 
factors such as material age, tile damage, tile blockages, sedimentation and joint 
displacement. Appendix B displays the estimated tile capacities for the District’s West Main 
Tile facilities. 

Because of the existing tile capacities, it is recommended the landowners consider additional 
actions to gain a minimum of a ½” per day drainage coefficient for the West Main Tile with 
improvements to the tile system. 
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III. IMPROVEMENT OPTION 

 WEST MAIN TILE SYSTEM IMPROVEMENT 

The West Main Tile System including the West Main Tile and Lateral 7 is undersized and 
should be improved to increase capacity. The existing tile should be replaced with the 
appropriately sized reinforced concrete pipe at the correct grade to provide at minimum a ½” 
drainage coefficient while also being installed at a depth to provide approximately 3 feet of 
ground cover.  Two different options were evaluated to provide increased drainage to low-
lying areas throughout the upper portion of the West Main Tile System.  Both options include 

re-routing the West Main Tile North of 290th Street to the West into the Main Open Ditch of 

Drainage District No. 133 (DD133) also known as Calamus Creek.  This would reduce the total 

tile length and provide a better outlet for the West Main Tile System North of 290th Street.  

This would also reduce the load carried by the remaining downstream West Main Tile System.  

The differences between the two improvement options are outlined below.  

1. WEST MAIN TILE IMPROVEMENT 

The first of the two improvement options that was discussed at the informational meeting 
was continuing the West Main Tile Improvement from the junction with Lateral 7 to the 
approximate center of Section 21, Burt Township (T-97-N, R-29-W).  This option would include 
crossing 100 Avenue twice and crossing 300 Street once.  Appendix C contains a cost estimate 
for the proposed improvement option and Appendix D shows the Preliminary Plans outlining 
the locations of the proposed improvements. 

2. LATERAL 7 TILE IMPROVEMENT 

The second of the two improvement options that was discussed at the informational meeting 
was reaching the northern most low-lying areas by routing the tile improvement up the 
alignment of Lateral 7.  This option would reduce the overall tile length and number of road 
crossings, but would also serve a smaller area.  Appendix C contains a cost estimate for the 
proposed improvement option and Appendix D shows the Preliminary Plans outlining the 
locations of the proposed improvements. 

Whatever improvement option is considered, there are several conditions that would need 
to be considered that are relevant to all potential drainage improvement projects. 

First, with any improvement, under Iowa Code Chapter 468.126 any upstream farmed 
wetlands in the district could be assumed converted and mitigation of these converted acres 
would be required at a minimum acre for acre basis to meet Farm Program Compliance.  
Additional information on Farm Program Compliance can be found starting on page 5 of this 
report. 

Second, district improvement projects can be halted by a process known as remonstrance.  
For remonstrance to be met objections must be made to the auditor by “a majority of the 
landowners in the district, and these remonstrates must in the aggregate own seventy percent 
or more of the lands to be assessed for benefits or taxed for said improvement” – Iowa Code 
Chapter 468.28. 

Third, if the improvement options are approved, reclassification is required as stated in 
Section 468.131 of the Iowa Code: “When an assessment for improvements…exceeds twenty-
five percent of the original assessment and the original or subsequent assessment or report of 
the benefit commission as confirmed did not designate separately the amount each tract 
should pay for the main ditch and tile lateral drains then the boards shall order a 
reclassification.” 
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Fourth, permission from DD133 would be required as the lands that would be draining to the 
new outlet are not currently part of DD133.  This process could be completed with a voluntary 
annexation and classification.  Respectively, the annexation and re/classification processes 
are outlined on page 8 and page 9 of this report.  The potential impacts to DD133 are 
described on pages 9 and 10. 

Lastly, if the tile is improved in segments that cross public roadways the cost associated with 
any tile work crossing any Secondary County Roads will be the responsibility of Kossuth 
County Secondary Roads Departments.   

 POTENTIAL IMPACTS OF IMPROVEMENT 

As mentioned previously in the proposed improvement section of this report, the most 
discussed option at the time of the informational meeting with landowners within DD72 was 
crossing the district boundary with the portion of the West Main Tile North of 290th Street 
and out-letting into the Main Open Ditch of DD133.  The potential impacts of increasing the 
flow by constructing this option are small if not negligible.  Based on the proposed 
improvement pipe sizes for DD72, the change to the operational normal depth of flow in the 
Main Open Ditch of DD133 can be calculated.  During normal drainage flows, the change in 
water elevation in DD133 is less than a 2.5-inch raise.  This raise would occur when the water-
level in the ditch is approximately 8 feet.  This raise is minimal especially if these additional 
acres for DD72 are annexed and classified into DD133. 

 WORK LIMITS & DAMAGES 

Landowners are entitled to full reimbursement for damages resulting from the work on their 
lands outside of the district right-of-way. These damages will be established at a project 
completion hearing after the work is complete. The contractor will be assigned temporary 
work limits along each side of the tile lines to allow for construction activities. The work limits 
for the tile would be set at approximately 40 to 65 feet on either side of the tile centerline.  

It is anticipated that the work will commence in the spring/summer of 2022 and continue into 
the summer/fall of 2022. Crops that are damaged during construction would be paid for by 
the District based on crop appraisals. The construction zone would be minimized, and the 
work scheduled to minimize the loss of crops. 

Buffer Strips may exist within the work area. Seeding of these areas is typically performed by 
the landowner with reimbursement being made at the project completion hearing. Seed 
mixes for these lands is often very specific for the type of conservation practice which is 
utilized. 
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IV. OPINIONS OF PROBABLE COST 

The cost estimates for the improvement options are contained in Appendix C. This estimate 
represents our best judgment of the probable cost based upon our experience with similar 
projects. The quantities and unit costs for construction are believed to be reasonably accurate 
for use in this report and hearing. Actual costs are subject to the market for the respective 
components and to other economic forces. These estimates carry no actual or implied 
guarantees. 

The total estimated construction costs for the proposed improvement options are: 

 West Main Tile Cutoff -    $480,000.00 Ave. Cost Per Acre - $ 514.00 
 (DD133 to Lat. 7) 

  Continued West Main Tile -  $700,000.00 Ave. Cost Per Acre - $ 725.00 
  (Option 1) 

  Lateral 7 Extension -  $550,000.00 Ave. Cost Per Acre - $ 900.00 
  (Option 2) 

V. FARM PROGRAM COMPLIANCE 

 FARM PROGRAM WETLAND CONSERVATION RULES 

The farm program wetland conservation rules are administered by the USDA Farm Service 
Agency.  The USDA Natural Resources Conservation Service provides technical assistance.  
This technical assistance includes policing for program violations and making certified wetland 
determinations.  At the time of the filing of this report, we will have not made requests of 
landowners receiving benefits from the proposed improvements to secure certified wetland 
determinations from the USDA/NRCS and to provide them to the district.  Only landowners 
or their authorized agents may request the determinations from the USDA. Most landowners 
will have valid wetland determinations in their USDA files.  If the improvement goes forward, 
wetland determinations will be needed for all the agricultural or potentially agricultural land 
in the district. 

The USDA has in recent years adopted a few revised interpretations of the farm program 
wetland conservation rules which are applicable here. 

● For any improvements constructed by a drainage district, the NRCS will make a rebuttable 
assumption that every farmed wetland in the drainage district will be converted. (This 
assumption can be appealed by the impacted landowners, but not by the drainage district. 

● Mitigation of converted farmed wetland must compensate for all lost wetland functions 
and must also be made at a minimum acre for acre basis. 

● A plan for the mitigation of all converted farmed wetland in the drainage district must be 
approved by the NRCS prior to the beginning of the construction of the improvements.  After 
all opportunities for appeals are exhausted, the farmed wetland not covered by that 
mitigation plan would be found converted and the landowner and tenant would be in 
technical violation of the farm program.  Penalties can be avoided when a drainage district 
causes the conversion but only at the price of abandoning farming of the converted farmed 
wetlands or ceasing to participate in the farm program.  

● The planned mitigation must be in place and functioning no later than the completion of 
the project which converts the farmed wetlands. 
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If a landowner does not provide a certified wetland determination and he happens to end up 
with a converted farmed wetland which he continues to crop, he will find himself in technical 
violation of the farm program rules and be subject to a USDA claim for the forfeiture and 
possibly refund of farm program payments when the work commences.   

The boards of supervisors in Iowa may approve and authorize construction of the proposed 
improvements without accruing risk to the drainage district from farm program wetland 
conservation rules violations.  Obviously, the board will want to know the wetlands status of 
all landowners and to help to keep them all in farm program compliance, but the board cannot 
allow the failure of an individual landowner to share wetland information to influence the 
very important decisions they are charged to make for all of the benefitted landowners.  By 
the rules, the program penalties will fall solely to the owners of the converted farmed 
wetlands for which cropping continues and compensatory mitigation is not secured. It is then 
fully up to each landowner to cooperate with his drainage district toward keeping 
himself/herself in farm program compliance.  

 CONVERTED WETLAND MITIGATION ALTERNATIVES 

Since 1987, the USDA has assumed jurisdiction over the conversion (or improved drainage of) 
what has become commonly termed “farmed wetland”.  It being the rebuttable assumption 
of the current USDA policies that all farmed wetlands will be converted and that acre-for-acre 
mitigation will be necessary to put the converted farmed wetlands back into production, the 
decision process is actually made a little easier—although mitigation is made costlier. 

Mitigation options include the purchase of wetland credits in a mitigation bank.  Mitigation 
banks are not very common, and their credits are not cheap.  New sites for mitigation are 
currently available from the Iowa Agriculture Mitigation Bank, Inc. (IAMBI). The current price 
for mitigation at the IAMBI is approximately $15,000 per acre. 

Another alternative is for the district to self-mitigate, wherein a mitigation plan to use a 
suitable site inside or outside the district on which to create wetlands for mitigation of 
impacted wetlands is developed for review and approval by the NRCS. 

A third alternative is to have the district pay the owner of a converted farmed wetland a 
portion of the cost for mitigation.  The landowner may then either purchase mitigation on his 
own or let the land lay idle until mitigation is acquired.  

Farm program rules clearly provide that when a farmed wetland is converted by a drainage 
district the conversion act is attributed to the owner of the farmed wetland.  However, the 
farm program rules also clearly provide that the owner of the converted farmed wetland 
may remain eligible for farm program benefits by opting to not farm the converted farmed 
wetland.  If for some reason mitigation is delayed, this can be a temporary solution for the 
farmed wetland owners in a drainage district.  It is also an option for those who choose not 
to provide certified farmed wetland determinations and end up with a converted farmed 
wetland. 

 WETLAND MITIGATION POLICY 

How drainage districts address mitigation is relatively new and a statewide standard practice 
has not yet evolved.  This includes how the costs of the mitigation are paid.  In several counties 
the mitigation costs have been shared between the district and the owners of the converted 
farmed wetlands, when wetland mitigation credits were available.  In some counties, 
mitigation has been left entirely to the owners of the converted farmed wetlands. Each 
drainage district’s circumstances are different and the boards of supervisors in other counties 
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have exercised flexibility in addressing mitigation on a case by case and district by district 
basis.    

In some other counties, the Board of Supervisors have adopted resolutions that spell out how 
farmed wetlands will be dealt with for drainage districts under their supervision when 
drainage improvements are considered.  

The resolution provides that if an improvement project is authorized the drainage district will 
exercise the third mitigation alternative described above. The owners of all farmed wetlands 
known at the time of the hearing and which the USDA eventually determines will be converted 
by the drainage district project will be credited or paid up to $7,500 per acre of converted 
farmed wetland. This is intended to offset a part of the cost of mitigation.  

In order to retain farm program eligibility, the converted farmed wetland owner may need to 
forego cropping of the converted farmed wetland until mitigation becomes available.  In the 
future the landowner could purchase mitigation and resume farming of the converted farmed 
wetland or opt to leave the converted wetland site permanently idle. 

VI. WATER QUALITY 

The hydrologic impacts to tile drainage entails a complex interaction of processes dependent 
upon landscape, climatic and human influences, watershed scale, soil permeability and 
rainfall event size. There is a popular and often accepted idea that an increase in subsurface 
drainage facilities adds to an increase in both peak and total rainfall values thereby increasing 
flooding. Recently published research from the University of Iowa’s IIHR – Hydroscience and 
Engineering Center refutes that perception. This University of Iowa report was the result of a 
water model study of the Clear Creek Watershed in Iowa and Johnson Counties and found 
that an increase in field tile and subsurface drainage decreases peak flows for most storm 
events. The field scale DRAINMOD model was used in the research in conjunction with a 
simplified routing equation to analyze the impact of tile drains in the Clear Creek Watershed. 

However, additional steps are required to slow, impound, or infiltrate water in order to 
receive benefits in water quality. Water quality is a growing topic throughout the nation and 
more recently throughout Iowa. The particle loads and nutrient levels within drainage water 
is a concern that is receiving increased scrutiny. Processes and reduction practices are being 
developed and incorporated on farms and into projects throughout Iowa which reduce 
nitrogen loss and improve water quality. Enhancement of water quality is possible through 
many different drainage applications that can see both immediate and long-term benefits. 

We encourage the landowners of this District to consider multi-purpose drainage 
management, which incorporates Best Management Practices (BMPs) which utilize effective 
measures aimed at reducing sediment and nutrient loading and improving water quality. 
These BMPs are divided into three (3) areas: preventative measures, control measures, and 
treatment measures. 

Preventative measures that can be applied throughout the watershed include crop rotation, 
cover crops, residue management, and nutrient management. These measures are aimed at 
controlling sediment, minimizing erosion and nutrient loss, and sustaining the soils health, all 
without dramatically changing the current land use of the landscape. 

Control measures are practices aimed at improving water quality directly associated with the 
flow of water by reducing peak flows, providing in stream storage, sedimentation, and 
nutrient uptake. Examples of control measures include alternative tile intakes, grassed 
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waterways, two (2) stage ditches, water control structures, and controlled subsurface 
drainage. These practices are directly linked to the conveyance of subsurface tile water or 
open channel ditch flow. 

The function of treatment measures is to improve water quality by directly removing 
sediment and nutrients from the subsurface or surface water flow throughout a watershed. 
Examples of treatment measures include surge basins (storage ponds), filter/buffer strips, 
wetland restorations, woodchip bioreactors, and water and sediment control basins 
(WASCOBs).  

These practices may be incorporated to either the public or private drainage systems. 

Funding options are available to landowners through the Environmental Quality Incentives 
Program (EQIP) and the Iowa Water Quality Initiative. EQIP is a voluntary program that 
provides financial assistance to individual landowners for various conservative practices as 
identified above. Also, the State of Iowa through the Iowa Water Quality Initiative provides 
cost share funds to participating landowners to voluntarily install nutrient reduction practices. 

A unique opportunity may exist when a wetland is created within the district for the treatment 
of the tile and/or surface waters of the watershed. A properly sized and created wetland may 
be able to be utilized as a mitigation site for any farmed wetlands that are found within the 
drainage district. With the possibility of a large share of the created wetland being funded by 
the Iowa Water Quality Initiative program, any potential farmed wetlands could be mitigated 
at a much reduced cost. 

If there is landowner interest in any of these water quality features and funding options, 
further study and review would be required to select, site, and fund the water quality 
measures appropriate for the area. 

VII. ANNEXATION 

Under the current improvement proposal there are at least two different possibilities for 
annexation.  First upon a preliminary review of the existing watershed and assessment 
boundary, it was found that lands that are benefiting from the existing district facilities are 
not assessed for the benefit that they receive, and land that is not benefiting from the existing 
district facilities are assessed for benefits that they do not receive. The district plat in 
Appendix D shows the approximately 180 acres of benefited land lying outside of the DD72 
assessment schedule. These areas are outside the existing district assessment boundary but 
are believed to drain to the existing facilities of the district and should be added to the 
schedule of DD72.  

Second, as mentioned earlier in this report permission from DD133 would be required as the 
lands that would be draining to the new outlet are not currently part of DD133.  This process 
could be completed with a voluntary annexation and classification.  There are approximately 
1250 acres in the proposed “cut-off watershed” that would be served by the improvement 
options proposed by this report that would require annexation into DD133. 

The Board of Supervisors are able to annex these lands under Section 468.119. of the Iowa 
Code which states “…if the board becomes convinced that additional lands contiguous to the 
district, and without regard to county boundaries, are benefited by the improvement to said 
district as contemplated in Section 468.126, the board may adopt with or without a petition 
from owners of the proposed annexed lands, a resolution of necessity for annexation of such 
addition land.” 
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It would be cost effective to perform this annexation as part of the proposed project. Most 
landowners now in the drainage district would likely support the annexation; those being 
annexed would tend to be opposed. It should be emphasized to the owners of the annexed 
lands that the assessments are based upon relative benefit and that if the benefit is small, the 
assessment is also relatively small.  

We recommend annexation of all materially benefiting parcels shown. These parcels 
materially benefit from the drainage district in that surface and/or subsurface drainage flows 
released by these parcels are discharged through the facilities of the district. All landowners 
within the watershed boundary have the opportunity to tile their property to the district 
facilities to improve the drainage and make their property better adapted for the purpose for 
which it is being used. 

Tile maps should be requested from the landowners in the annexation areas. Those areas that 
are tiled out of the district would not be considered to benefit from the tile facilities of DD72. 

VIII. CLASSIFICATION & RECLASSIFICATION 

As stated earlier, if the improvement option is approved, reclassification is required as stated 
in Section 468.131 of the Iowa Code: “When an assessment for improvements…exceeds 
twenty-five percent of the original assessment and the original or subsequent assessment or 
report of the benefit commission as confirmed did not designate separately the amount each 
tract should pay for the main ditch and tile lateral drains then the boards shall order a 
reclassification.” 

Typically, reclassifications are performed after an improvement is in place to avoid the 
possibility of potential changes during construction that could alter the calculations of benefit.  
However, an option exists to perform a preliminary reclassification of the drainage district 
based on estimated costs to give landowners a better understanding of the amount of benefit 
they will receive and to help in their decision to support the improvement project.   

The preliminary reclassification would not have the input of reclassification commissioners as 
required by Iowa Code.  However, it would be a good approximation of benefit received and 
much better than the current schedule. 
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IX. SUMMARY & DISCUSSION 

This report has confirmed the need for drainage relief for Drainage District No. 72. The work 
described herein can accomplish that relief. We recommend proceeding with the 
Improvement Option. The proposed improvement is considered to be of public benefit and is 
conducive to the public health, convenience or welfare. 

Recommendations 

West Main Tile Improvement Recommended 

This report has confirmed the need for drainage relief for Drainage District No. 72.  West Main 
Tile of DD72 is aging and undersized. The existing tile should be replaced with the 
appropriately sized pipe at the correct grade to provide a ½” drainage coefficient and installed 
at a depth to provide a minimum 3 ft of ground cover. The proposed improvement is 
considered to be of public benefit and is conducive to the public health, convenience or 
welfare. 

Reclassification and Annexation Recommended 

There are material inequities in the current assessment schedules used by the districts.  The 
Iowa Code Section 468.65 states: “When, after a drainage or levee district has been 
established… or when a repair, improvement, or extension has become necessary, the board 
may consider whether the existing assessments are equitable as a basis for payment of the 
expense of maintaining the district and of making the repair, improvement or extension.  If 
they find the assessments to be generally inequitable they shall order a reclassification of all 
property subject to assessment.”  Additionally, if these inequities were to be fixed it is 
recommended that annexation be considered in order to fairly distribute the costs of future 
maintenance, as well as any repair or improvements to lands not currently included in the 
current assessment schedule.  

Installment Payments 

Iowa drainage law allows for drainage district costs for large projects to be spread over 
between ten to twenty years at the discretion of the Board of Supervisors. Typically, the board 
would spread assessments of the magnitude contemplated in this report over twenty years. 
Be reminded that final individual assessments are based upon benefits and that some parcels 
will likely bear two to three times the average per acre costs. 
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Recommended Steps 

It is recommended that the Board of Supervisors acting as trustees for Drainage District No. 
72 take appropriate action, with legal guidance, to accomplish the following: 

1. Tentatively approve this engineer’s report and schedule a public hearing to receive and 

consider the input of the district landowners.  

2. Adopt the improvement alternate recommended for construction, modified as deemed 

appropriate, to satisfy the desires of the District. 

3. Direct the engineer to prepare final plans and specifications for the adopted plan and 

proceed toward a bid letting. 

4. Initiate annexation of benefited lands not on the assessment schedule. A separate 

report on annexation and public hearing on the annexation report would be required.  

5. Initiate reclassification of benefits for DD72.  A separate commissioners’ report on 

reclassification and public hearing on commissioners’ report would be required. 

 
Respectfully submitted, 
Bolton & Menk, Inc. 
 
 
 
Kent L. Rode, P.E. 
Senior Project Manager



 

 

 

Appendix A: Petition 
  



 

 

 

Appendix B: Existing Tile Capacities 
  



Se
gm

en
t

St
at

io
n

 S
ta

rt
St

at
io

n
 E

n
d

Si
ze

 (
in

)
G

ra
d

e 
(%

)
n

S 
(f

t/
ft

)
A

 (
ft

)
P

 (
ft

)
R

 (
ft

)
Fl

o
w

 C
ap

ac
it

y 
(c

fs
)

D
ra

in
ag

e 
A

re
a

D
ra

in
ag

e 
C

o
ef

fi
ci

en
t 

(i
n

/d
ay

)
%

 o
f 

1
/2

" 
C

o
ef

fi
ci

en
t

R
eq

u
ir

ed
 S

iz
e

1
1

4
1

5
2

4
0

.3
0

0
0

.0
1

3
0

.0
0

3
0

3
.1

4
6

.2
8

0
.5

1
2

.4
2

2
0

4
1

.6
0

0
.1

4
5

2
9

.0
%

4
2

2
1

5
2

9
2

4
0

.1
4

0
0

.0
1

3
0

.0
0

1
4

3
.1

4
6

.2
8

0
.5

8
.4

9
2

0
0

9
.6

0
0

.1
0

1
2

0
.1

%
4

8

3
2

9
3

9
2

4
0

.1
0

0
0

.0
1

3
0

.0
0

1
0

3
.1

4
6

.2
8

0
.5

7
.1

7
1

8
2

4
.0

0
0

.0
9

4
1

8
.7

%
4

8

4
3

9
4

4
2

4
0

.2
0

0
0

.0
1

3
0

.0
0

2
0

3
.1

4
6

.2
8

0
.5

1
0

.1
4

1
7

2
1

.6
0

0
.1

4
0

2
8

.0
%

4
2

5
4

4
4

5
2

4
0

.1
0

0
0

.0
1

3
0

.0
0

1
0

3
.1

4
6

.2
8

0
.5

7
.1

7
1

7
0

8
.8

0
0

.1
0

0
2

0
.0

%
4

8

6
4

5
5

0
2

4
0

.2
0

0
0

.0
1

3
0

.0
0

2
0

3
.1

4
6

.2
8

0
.5

1
0

.1
4

1
6

9
6

.0
0

0
.1

4
2

2
8

.5
%

4
2

7
5

0
5

1
2

2
0

.4
5

0
0

.0
1

3
0

.0
0

4
5

2
.6

4
5

.7
6

0
.4

6
1

2
.0

7
1

6
3

2
.0

0
0

.1
7

6
3

5
.2

%
3

6

8
5

1
6

4
2

2
0

.1
5

0
0

.0
1

3
0

.0
0

1
5

2
.6

4
5

.7
6

0
.4

6
6

.9
7

1
6

2
5

.6
0

0
.1

0
2

2
0

.4
%

4
2

9
6

4
1

1
0

2
2

0
.0

7
0

0
.0

1
3

0
.0

0
0

7
2

.6
4

5
.7

6
0

.4
6

4
.7

6
1

5
2

9
.6

0
0

.0
7

4
1

4
.8

%
4

8

1
0

1
1

0
1

3
8

.5
2

0
0

.0
7

0
0

.0
1

3
0

.0
0

0
7

2
.1

8
5

.2
4

0
.4

2
3

.6
9

1
2

4
1

.6
0

0
.0

7
1

1
4

.2
%

4
2

1
1

1
3

8
.5

1
7

4
1

6
0

.0
7

0
0

.0
1

3
0

.0
0

0
7

1
.4

0
4

.1
9

0
.3

3
2

.0
4

6
5

9
.2

0
0

.0
7

3
1

4
.7

%
3

6

1
2

1
7

4
1

9
1

1
6

0
.1

0
0

0
.0

1
3

0
.0

0
1

0
1

.4
0

4
.1

9
0

.3
3

2
.4

3
4

9
2

.8
0

0
.1

1
8

2
3

.5
%

3
0

1
3

1
9

1
1

9
3

1
6

1
.0

0
0

0
.0

1
3

0
.0

1
0

0
1

.4
0

4
.1

9
0

.3
3

7
.6

9
3

5
8

.4
0

0
.5

1
1

1
0

2
.2

%
1

8

1
4

1
9

3
2

3
6

1
6

0
.0

5
0

0
.0

1
3

0
.0

0
0

5
1

.4
0

4
.1

9
0

.3
3

1
.7

2
3

3
9

.2
0

0
.1

2
1

2
4

.1
%

3
0

Se
gm

en
t

St
at

io
n

 S
ta

rt
St

at
io

n
 E

n
d

Si
ze

 (
in

)
G

ra
d

e 
(%

)
n

S 
(f

t/
ft

)
A

 (
ft

)
P

 (
ft

)
R

 (
ft

)
Fl

o
w

 C
ap

ac
it

y 
(c

fs
)

D
ra

in
ag

e 
A

re
a

D
ra

in
ag

e 
C

o
ef

fi
ci

en
t 

(i
n

/d
ay

)
%

 o
f 

1
/2

" 
C

o
ef

fi
ci

en
t

R
eq

u
ir

ed
 S

iz
e

1
0

5
1

0
1

.2
0

0
0

.0
1

3
0

.0
1

2
0

0
.5

5
2

.6
2

0
.2

1
2

.4
1

2
8

0
.0

0
0

.2
0

5
4

0
.9

%
1

2

2
5

4
6

1
0

0
.1

0
0

0
.0

1
3

0
.0

0
1

0
0

.5
5

2
.6

2
0

.2
1

0
.6

9
2

8
0

.0
0

0
.0

5
9

1
1

.8
%

2
1

Se
gm

en
t

St
at

io
n

 S
ta

rt
St

at
io

n
 E

n
d

Si
ze

 (
in

)
G

ra
d

e 
(%

)
n

S 
(f

t/
ft

)
A

 (
ft

)
P

 (
ft

)
R

 (
ft

)
Fl

o
w

 C
ap

ac
it

y 
(c

fs
)

D
ra

in
ag

e 
A

re
a

D
ra

in
ag

e 
C

o
ef

fi
ci

en
t 

(i
n

/d
ay

)
%

 o
f 

1
/2

" 
C

o
ef

fi
ci

en
t

R
eq

u
ir

ed
 S

iz
e

1
1

4
1

5
2

4
0

.3
0

0
0

.0
1

3
0

.0
0

3
0

3
.1

4
6

.2
8

0
.5

1
2

.4
2

7
9

3
.6

0
0

.3
7

3
7

4
.5

%
3

0

2
1

5
2

9
2

4
0

.1
4

0
0

.0
1

3
0

.0
0

1
4

3
.1

4
6

.2
8

0
.5

8
.4

9
7

6
1

.6
0

0
.2

6
5

5
3

.0
%

3
6

3
2

9
3

9
2

4
0

.1
0

0
0

.0
1

3
0

.0
0

1
0

3
.1

4
6

.2
8

0
.5

7
.1

7
5

7
6

.0
0

0
.2

9
6

5
9

.3
%

3
0

4
3

9
4

4
2

4
0

.2
0

0
0

.0
1

3
0

.0
0

2
0

3
.1

4
6

.2
8

0
.5

1
0

.1
4

4
7

3
.6

0
0

.5
1

0
1

0
2

.0
%

2
4

5
4

4
4

5
2

4
0

.1
0

0
0

.0
1

3
0

.0
0

1
0

3
.1

4
6

.2
8

0
.5

7
.1

7
4

6
0

.8
0

0
.3

7
1

7
4

.1
%

3
0

6
4

5
5

0
2

4
0

.2
0

0
0

.0
1

3
0

.0
0

2
0

3
.1

4
6

.2
8

0
.5

1
0

.1
4

4
4

8
.0

0
0

.5
3

9
1

0
7

.8
%

2
4

7
5

0
5

1
2

2
0

.4
5

0
0

.0
1

3
0

.0
0

4
5

2
.6

4
5

.7
6

0
.4

6
1

2
.0

7
3

8
4

.0
0

0
.7

4
8

1
4

9
.6

%
2

4

8
5

1
6

4
2

2
0

.1
5

0
0

.0
1

3
0

.0
0

1
5

2
.6

4
5

.7
6

0
.4

6
6

.9
7

3
7

7
.6

0
0

.4
3

9
8

7
.8

%
2

4

9
6

4
1

1
0

2
2

0
.0

7
0

0
.0

1
3

0
.0

0
0

7
2

.6
4

5
.7

6
0

.4
6

4
.7

6
2

8
1

.6
0

0
.4

0
2

8
0

.4
%

2
4

La
te

ra
l 7

 T
ile

W
e

st
 M

ai
n

 T
ile

1
/2

" 
D

R
A

IN
A

G
E 

C
O

EF
FI

C
IE

N
T

D
IS

TR
IC

T 
FA

C
IL

IT
Y

 C
A

P
A

C
IT

Y

K
O

SS
U

TH
 C

O
U

N
TY

, I
O

W
A

D
R

A
IN

A
G

E 
D

IS
TR

IC
T 

N
O

. 7
2

W
e

st
 M

ai
n

 T
ile

 M
in

u
s 

P
ro

p
o

se
d

 T
ile

 t
o

 C
re

e
k

D
IS

TR
IC

T 
FA

C
IL

IT
Y

 C
A

P
A

C
IT

Y

1
/2

" 
D

R
A

IN
A

G
E 

C
O

EF
FI

C
IE

N
T

D
R

A
IN

A
G

E 
D

IS
TR

IC
T 

N
O

. 7
2

K
O

SS
U

TH
 C

O
U

N
TY

, I
O

W
A



 

 

 

Appendix C: Opinions of Probable Costs 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Item Description Unit Quantity Unit Price Total

EA 9 $400 $3,600

EA 3 $600 $1,800

LF 2,700 $90 $243,000

LF 1,700 $75 $127,500

TN 300 $30 $9,000

EA 10 $750 $7,500

EA 1 $750 $750

EA 1 $700 $700

HR 24 $200 $4,800

LS 1 $19,900 $19,900

LS 1 $61,450 $61,450

$480,000

Construction Related Damages $1,900

Basic Engineering Services

Survey, Study & Report, Meetings & Hearings $25,000

Annexation $5,000

Reclassification $30,000

Construction Plans, Specifications, & Bid Letting $36,600

Construction Engineering Services, Staking, and Inspection $38,000

Legal Services, Publications, Mailings, Etc.. $2,500

Finance, Interest & Contingency $24,000

Estimated Total Non-Construction Costs $163,000

Estimated Total Project Cost 0.5" Main Tile Improvements $643,000

Estimated Average Cost Per Benefited Acre (1250) $514

$63.44

$39.31

West Main Tile Cutoff to DD133

Lateral Tile Connections, 10" Dia. Or Smaller

42" Dia. R.C.P Elbow Sections, Fabrication Only

Drain Tile, Trenched, Class III R.C.P., 42" Dia.

Lateral Tile Connections, 12" Dia. Or Larger

Trench Foundation Stone

Engineer's Opinion of Probable Cost

Proposed Main Tile Improvement

Drainage District No. 72

Kossuth County, Iowa

2021

Estimated Average Cost Per Acre Per Year (20 years, 5% interest)

Non-Construction Costs

Construction Contingency

Estimated Average Cost Per Acre Per Year (10 years, 5% interest)

21" on 42" Dia. R.C.P. Tee, Fabrication Only

Estimated Construction Cost

42" to 30" R.C.P Reducer, Fabrication Only

Spot Tile Exploration

Mobilization

Drain Tile, Trenched, Class V R.C.P., 42" Dia.



Item Description Unit Quantity Unit Price Total

EA 15 $400 $6,000

EA 3 $600 $1,800

LF 6,200 $60 $372,000

LF 1,500 $50 $75,000

LF 2,000 $45 $90,000

TN 675 $30 $20,250

EA 8 $650 $5,200

EA 2 $600 $1,200

EA 6 $500 $3,000

EA 1 $650 $650

EA 1 $600 $600

HR 24 $200 $4,800

LS 1 $29,000 $29,000

LS 1 $90,500 $90,500

$700,000

Construction Related Damages $3,300

Basic Engineering Services

Survey, Study & Report, Meetings & Hearings $25,000

Annexation $5,000

Reclassification $30,000
Construction Plans, Specifications, & Bid Letting $50,800

Construction Engineering Services, Staking, and Inspection $54,700

Legal Services, Publications, Mailings, Etc.. $2,500

Finance, Interest & Contingency $35,000

Estimated Total Non-Construction Costs $206,300

Estimated Total Project Cost 0.5" Main Tile Improvements $906,300

Estimated Average Cost Per Benefited Acre (1250) $725

$89.42

$55.41

Continued West Main Tile Improvement - Option 1

Lateral Tile Connections, 10" Dia. Or Smaller

Drain Tile, Trenched, Class III R.C.P., 36" Dia.

Drain Tile, Trenched, Class III R.C.P. 30" Dia.

Lateral Tile Connections, 12" Dia. Or Larger

Engineer's Opinion of Probable Cost

Proposed Main Tile Improvement

Drainage District No. 72

Kossuth County, Iowa

2021

Estimated Average Cost Per Acre Per Year (20 years, 5% interest)

Non-Construction Costs

36" Dia. R.C.P. Elbow Sections, Fabrication Only

30" Dia. R.C.P. Elbow Sections, Fabrication Only

Drain Tile, Trenched, Class III R.C.P. 24" Dia.

Trench Foundation Stone

24" Dia. R.C.P. Elbow Sections, Fabrication Only

Estimated Average Cost Per Acre Per Year (10 years, 5% interest)

Estimated Construction Cost - 0.5" Main Tile - Division 1 - Work on Private Property

36" to 30" R.C.P. Reducer, Fabrication Only

Spot Tile Exploration

Mobilization

Construction Contingency

30" to 24" R.C.P. Reducer, Fabrication Only



Item Description Unit Quantity Unit Price Total

EA 12 $400 $4,800

EA 3 $600 $1,800

LF 3,800 $60 $228,000

LF 1,000 $50 $50,000

LF 3,200 $45 $144,000

TN 560 $30 $16,800

EA 6 $600 $3,600

EA 6 $500 $3,000

EA 1 $600 $600

HR 12 $200 $2,400

LS 1 $22,800 $22,800

LS 1 $72,200 $72,200

$550,000

Construction Related Damages $1,800

Basic Engineering Services

Construction Plans, Specifications, & Bid Letting $41,200

Construction Engineering Services, Staking, and Inspection $43,300

Legal Services, Publications, Mailings, Etc.. $2,500

Finance, Interest & Contingency $27,500

Estimated Total Non-Construction Costs $116,300

Estimated Total Project Cost 0.5" Lateral 7 Improvements $666,300

Estimated Average Cost Per Benefited Acre (740) $900

$115.41

$74.06

Estimated Average Cost Per Acre Per Year (10 years, 5% interest)

Estimated Average Cost Per Acre Per Year (20 years, 5% interest)

Non-Construction Costs

Estimated Construction Cost 

Trench Foundation Stone

30" Dia. R.C.P Elbow Sections, Fabrication Only

Spot Tile Exploration

Mobilization

Construction Contingency

Drain Tile, Trenched, Class III R.C.P., 24" Dia.

24" Dia. R.C.P Elbow Sections, Fabrication Only

30" to 24" R.C.P. Reducer, Fabrication Only

Lateral Tile Connections, 10" Dia. Or Smaller

Lateral Tile Connections, 12" Dia. Or Larger

Drain Tile, Trenched, Class III R.C.P., 30" Dia.

Drain Tile, Trenched, Class IV R.C.P., 30" Dia.

Lateral 7 Tile Improvement & Extension - Option 2

Engineer's Opinion of Probable Cost

Proposed Main Tile Improvement

Drainage District No. 72

Kossuth County, Iowa

2021



 

 

 

Appendix D: Preliminary Plans 
 


